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The aims of the study were to look at information on which the decision to ventilate chronic obstructive pulmonary 
disease (COPD) patients admitted to an intensive care unit (ITU) was based (including whether there was discussion 
with the patient, relatives and consultant), to identify indicators of poor prognosis, and to assess the outcomes of 
ventilation and functional capacity after discharge. 
A retrospective study of 27 months of admissions was carried out. The following variables were studied to see if 
they influenced prognosis: premorbid history, admission diagnosis, consultant involvement in the decision to 
transfer to ITU, admission chest radiograph, sputum bacteriology, arterial blood gases, APACHE II scores, 
duration of ventilation and complications in ITU. In-hospital mortality, post-discharge mortality and length of 
hospital stay were recorded. Functional capacity after discharge was assessed from the hospital clinic records and 
from general practitioners. 
Forty-six percent of case notes had inadequate premorbid information and no documented discussion occurred in 
66% of patients/relatives. Poor prognostic indicators were admissions after cardiorespiratory arrest, cases discussed 
with consultants regarding ITU transfer, previous therapy with long-term oral steroids, and developing renal or 
cardiac failure in ITU. APACHE II scores were higher in the group that died. There was 49% hospital mortality and 
59% l-year mortality. Fifty-three percent of survivors were dependent upon carers and housebound, and general 
practitioners felt that 59% of survivors had a higher dependence on carers, a worse exercise tolerance and a poorer 
quality of life than before admission. 
The decision to ventilate is often made with inadequate background history, which could be sought from general 
practitioners, hospital case notes and family. There is significant morbidity and mortality following ventilation. 
Further prospective studies are required to help select which COPD patients should be ventilated. 
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Introduction 
The decision to transfer a patient with an exacerbation of 
chronic obstructive pulmonary disease (COPD) causing 
respiratory failure to the ITU can be difficult. Such patients 
often have airflow obstruction, which is not reversible with 
bronchodilators or corticosteroids, as well as underlying 
emphysema, usually consequent upon cigarette smoking. 
The presentation to the Accident and Emergency depart- 
ment, often ‘in extremis’, may be the patients first contact 
with a hospital. As a consequence, receiving physicians may 
have no prior knowledge of the exact diagnosis, no previous 
lung function measurements to guide them, no indication of 
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a possible response to treatment nor any information 
regarding their blood gas status ‘in health’. The receiving 
team, faced with a severely ill patient, will need to make a 
rapid decision about the desirability of implementing 
ventilation often without access to vital background infor- 
mation; this may not exist or may be in medical case notes 
which are not available. 
The mortality for patients admitted to hospital with 
COPD varies between 12 and 17%, but if admitted to an 
ITU with COPD and respiratory failure, it is 30-82% (l-7). 
This wide range of mortality may represent the varied 
‘gate-keeping’ policies of admitting teams. 
It is known that intensive care causes anxiety to patients 
and family, utilizes much medical and nursing time, is 
expensive and that beds are in increasingly short supply. It 
is therefore difficult to justify use of beds for patients with 
little or no hope of recovery. The present study aims to 
predict which patients who have recoverable disease and 
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would benefit from more detailed observation and intensive 
treatment than that which is generally available in hospital 
medical wards. 
The aims of the study were to review current practice for 
patients admitted to an ITU with an exacerbation of 
COPD, to look at information on which the decision to ven- 
tilate was based, to identify indicators of poor prognosis, 
and to assess the outcomes of ventilation and functional 
capacity after discharge. 
Subjects and Methods 
A retrospective study was carried out of all COPD admis- 
sions to the authors’ ITU over 27 months (from January 
1993). The study took place in a teaching hospital where 
there is a specialized emergency respiratory medicine take 
by a team of five chest consultant firms who continued the 
patients’ care after admission. The ITU holds computerized 
records of all ITU admissions, and has information on 
APACHE II (3) scores prior to ventilation and of hospital 
outcomes following ventilation. 
From this database, the authors were able to identify all 
patients admitted to ITU with respiratory disease and 
respiratory failure. The diagnosis of COPD was based on 
clinical history (including a history of chronic progressive 
symptoms with cough, wheeze and dyspnoea), smoking 
history (usually greater than 20 pack years), information 
from general practitioners and previous hospital correspon- 
dence. Case notes with the diagnostic code ‘asthma’ were 
also examined, ensuring that there was no cross drift in 
diagnosis. Patients with asthma, lobar pneumonia and 
various other primary causes of respiratory failure were 
excluded. 
From the case notes, the authors looked at the informa- 
tion on which the decision to ventilate was based, including 
knowledge of the premorbid disability and whether discus- 
sion with the patient, relatives and consultant had been part 
of the assessment. The authors looked at the following 
variables to identify indicators of poor prognosis: age; sex; 
smoking history; premorbid disability; treatment; prior 
respiratory admissions and/or ventilation; reason for hos- 
pital admission; reason for ITU admission; whether a 
consultant was involved in the decision to transfer a patient 
to ITU; day of ITU admission; admission chest radiograph; 
sputum bacteriology; arterial blood gases and APACHE II 
scores just prior to ventilation; duration of ventilation; and 
renal and cardiac failure in ITU. The outcomes of venti- 
lation were assessed looking at pre-discharge spirometry 
and arterial blood gases, in-hospital and post-discharge 
mortality, and duration of the hospital stay. Functional 
capacity after discharge was assessed from the hospital 
follow up notes, and a questionnaire was sent to general 
practitioners seeking their views on hospital survivors’ 
dependence, exercise tolerance and quality of life. 
STATISTICAL ANALYSIS 
Data are given as median (interquartile range). Univariate 
analysis was used to compare the variables for the outcome 
groups of interest (non-survivors vs survivors). Compari- 
sons were unpaired and all tests of significance were two 
tailed using the Mann-Whitney U-test. The x2 test and 
Fisher’s exact test were used to compare categorical vari- 
ables. P values below 0.05 were regarded as statistically 
significant. 
Results 
There were 97 respiratory medicine patients with a diagno- 
sis of respiratory disease and respiratory failure admitted 
to ITU over the 2-year study period. Forty-six patients 
had COPD, 19 had asthma and 12 had a primary diagnosis 
of pneumonia. Four patients had had a previous thoraco- 
plasty, three bronchiectasis, two restrictive lung disease, 
and four had COPD but were also diagnosed as having lung 
cancer and were excluded. Finally, three patients were 
admitted with cystic fibrosis while one each had smoke 
inhalation, one had pulmonary embolism, one had 
tuberculosis and septic shock. 
The case notes of 46 patients with a primary diagnosis 
of respiratory failure due to COPD were sought. Five 
were unobtainable, leaving 41 case notes for analysis. On 
admission to hospital, 18 patients had an exacerbation of 
COPD with a patch of consolidation on their chest radio- 
graph, three had a cardiorespiratory arrest and the remain- 
ing 20 appeared to have uncomplicated respiratory failure 
consequent upon an exacerbation of COPD. Table 1 gives 
information regarding the premorbid history recorded in 
the case notes and compares hospital survivors to non 
survivors. Of these 41 patients, nine were on long-term oral 
steroids, seven used home nebulized bronchodilators and 
one used cylinder oxygen as necessary. None were on long 
term oxygen therapy. Nine had been admitted within the 
previous year because of respiratory impairment, and one 
had previously been ventilated. 
DISCUSSION WITH PATIENT AND FAMILY 
ABOUT ITU ADMISSION 
In 23 of the 41 cases, there was a documented discussion 
with the patient or family either before or within 48 h of 
being ventilated. ITU admission was discussed with two 
patients and 12 families. In 13 cases, there was discussion 
with the family in the 48 h after ventilation. Eighteen sets of 
case records contained no mention of any discussion 
between medical staff and the patient or relatives. 
TRANSFER TO THE ITU 
The decision to transfer a patient to an ITU was made by 
senior house officers alone in 13 cases, by an anaesthetic or 
respiratory registrar without documented discussion with a 
more senior colleague in six cases, and in 22 cases, a 
consultant chest physician was involved in the decision. 
Those cases discussed with a consultant colleague had a 
significantly worse outcome (P<O.O5, Table 2). 
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TABLE 1. The pre-morbid information recorded in the medical case notes of 41 COPD patients admitted to the ITU 
Median Previous 
age in Walk respiratory Attend No prior Long-term 
years Sex: Current Need House- ~100 admissions chest COPD oral 
(range) male smoking carers bound yards in past 1 year consultant TX steroids 
20 died 69.5 11 9 1 2 9 3 I 3 I 
(6472.8) 
21 alive (59&2) 10 12 3 4 8 6 I 4 2 
Not recorded 0 0 8 19 16 20 21 0 0 0 
Pvalue N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. co.05 
N.S., not significant; COPD, chronic obstructive pulmonary disease. 
TABLE 2. Outcomes compared depending whether ITU transfer discussed with consultant, day of 
transfer to ITU, consolidation on the chest radiograph and complications in the ITU 
ITU Admitted 
transfer to ITU 
discussed on day of 
with hospital 
consultant admission 
Admitted 
to ITU 
post-arrest 
Renal Cardiac 
Consolidation failure failure 
onCXR in ITU in ITU 
20 died 
21 alive 
P value 
14 9 6 11 I 11 
8 11 1 I 2 5 
co.05 N.S. co.05 N.S. co.05 co.05 
N.S., not significant; CXR, chest X-ray. 
TABLE 3. Comparison in arterial blood gases (variable AO,) and APACHE II scores at the time of ITU transfer just prior to 
ventilation, IPPV days and hospital stay between hospital survivors and hospital deaths (ITU and ward) 
Median 
(range) 
H+ 
(nmol 1 - ’ j 
PaCO, 
@Pa) 
PaO, 
@Pa) 
HC03 - 
(mm01 l- ‘j 
APACHE II 
score 
IPPV 
(days) 
Stay 
(days) 
20 deaths 
21 alive 
P value 
62.8 6.7 23.6 16.5 
(494-91) (6.:-11.i) (5.5-l 1.5) (19.3-32.4) (9.5-19) (1.5-611.5) (2.3513) 
69.2 11.2 (6.19:2.4) 21.2 
(57.1-91.2) (8.7-13.1) (24.1-32.2) (8.55lli.5) (1611.5) (19.3;162) 
N.S. N.S. N.S. N.S. co.05 N.S. co.005 
N.S., not significant; IPPV, intermittent positive pressure ventilation 
ITU ADMISSIONS 
Thirty-one patients were admitted to ITU with hyper- 
capnia, three primarily in hypoxic respiratory failure and 
seven following a cardiorespiratory arrest. In 18 patients, 
Doxapram had been commenced prior to ventilation, and 
two had had a trial of nasal intermittent positive pressure 
ventilation. 
APACHE II scores and the arterial blood gases just prior to 
ventilation, duration of intermittent positive pressure ven- 
tilation and duration of hospital stay, and divides patients 
into those that died (ITU and ward deaths) and those that 
survived. 
Table 2 looks at whether day of ITU admission, being 
admitted following a cardiorespiratory arrest, having con- 
solidation on the chest radiograph and having complica- 
tions in the ITU influences outcome. Table 3 shows the 
SPUTUM BACTERIOLOGY 
The sputum bacteriology was available in 35 cases. Six 
patients showed no growth and 11 had mixed normal flora. 
There were 18 cultures of pulmonary pathogens, of which 
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11 died and seven survived ITU (P=O.l). Of 18 cultures 
of pulmonary pathogens, three showed Haemophilus 
injluenzae, two grew Streptococcus pneumoniae, three grew 
Enterobacter, four cultures grew Candida albicans and one 
each of Moraxella, Pseudomonas aeruginosa, Acinobacter, 
Escherichia coli, Xanthomonas and Klebsiella. 
OUTCOME 
Twelve patients died in the ITU, eight survived but died 
later in the ward and 21 survived to be discharged home. 
Two were re-ventilated following discharge to the ward, of 
these, one died in the intensive care unit and one survived. 
One person had previously been ventilated and this patient 
died later in the ward following discharge from the ITU. 
MODE OF DEATH 
In the ITU, four died of multi-organ failure and one had a 
terminal cardiorespiratory arrest, but in seven patients it 
was decided to withdraw treatment as there had been no 
progress. Of the ward deaths, two died of a cardiorespira- 
tory arrest, but in the other six patients, the consultant 
physician decided not to re-ventilate the patient because of 
either a poor premorbid state, a failed trial of active 
treatment or because they were felt to have such a poor 
prognosis that further ventilation was not thought likely to 
be successful. 
INVESTIGATIONS PRIOR TO HOSPITAL 
DISCHARGE AND FOLLOW-UP 
Twenty-one patients were discharged from hospital, and 
arterial blood gases and spirometry were measured in 11 of 
these cases (in a stable condition just prior to discharge). 
The median forced expired volume in 1 s was 0.75 1 (0.62- 
0.9) and the median forced vital capacity was 1.55 1 (1.355 
1.85). The median arterial blood gases (all breathing air 
except for one patient on 24% oxygen) revealed a hydrogen 
ion level of 36 nmol 1~ ’ (3641) carbon dioxide 5.1 kPa 
(4.8-6.3) oxygen 9.4 kPa (7.9910) and bicarbonate 
26.1 mmol 1~ ’ (25630.2). All except one patient were 
followed in the out-patients. 
OUTCOME FOR SURVIVORS 
There were 21 patients who survived to leave hospital. Four 
have since died with a mean survival of 8 months (range 
6-12). Fifteen patients remain alive with a median of 
7 months (range 3-21). From follow-up information avail- 
able at outpatient review and from general practitioner 
enquiry, 10 patients were dependent on carers and house- 
bound. Of these, eight take long-term oral steroids, nine use 
home nebulized bronchodilators, nine have domiciliary 
oxygen and, of these, five are on long term oxygen therapy. 
Seven patients have reasonable exercise tolerance, being 
able to climb one flight of stairs, two have limited exercise 
tolerance to less than 100 yards and are unable to climb 
TABLE 4. General practitioners’ views on the effects of 
ventilation on the survivors on dependence on carers, 
exercise tolerance and on their quality of life 
No Don’t 
Better change Worse know 
Dependence on carers 1 5 10 1 
Exercise tolerance 0 5 11 1 
Quality of life 1 6 9 1 
one flight of stairs, and information is inadequate for two 
patients. 
GENERAL PRACTITIONER QUESTIONNAIRE 
Seventeen out of 21 general practitioners replied to a 
questionnaire. Table 4 shows their opinions on the conse- 
quences of illness in the hospital survivors, with approxi- 
mately 60”/ having higher dependence on carers, worse 
exercise tolerance, and a worse reported quality of life than 
before ventilation. 
Discussion 
The decision to ventilate patients with COPD often seemed 
to be made on an ‘ad hoc’ basis, and this study highlights 
the paucity of information available to the decision makers. 
This may be because the patients are too ill, and unable to 
give an accurate history. In these circumstances, the infor- 
mation could be sought from the general practitioner, old 
hospital case notes and the patients’ relatives. The study 
revealed that there was a lack of documented discussion 
with the relatives, who can not only be an invaluable source 
of information but can also be involved in the decision- 
making process, about the appropriateness of ventilation, if 
the patient is unable to do this themselves. 
INDICATORS OF POOR PROGNOSIS 
Menzies et al. found that premorbid level of activity was 
the most important determinant of outcome among their 
patients (patients that were housebound had a much worse 
prognosis), but that even after consideration of lifestyle 
and FEV, together, the likely outcome would still be 
unpredictable in many patients (7). Portier et al. found 
that the determining factor in survival is the severity of 
the underlying chronic disease rather than the acute prob- 
lem (patients being confined to home having a higher 
mortality) (8). 
There was no association between premorbid level of 
activity, including being unable to walk 100 yards, being 
housebound and being dependent on carers, and outcome 
in this study. The study was limited due to a lack of 
information regarding premorbid assessment in 46% of 
hospital case notes. In contrast, treatment regimes that 
suggest more severe disease were associated with a worse 
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prognosis. Patients on long term oral steroids had a higher 
mortality, and the one patient who was on domiciliary 
oxygen died in the ITU. This study was hampered as 
patients were selected for ITU admission and thus there is 
an under-representation of patients on domiciliary oxygen 
and patients with more severe disease. 
Kaelin et al. looked at the 6-month survival of patients 
with COPD who required mechanical ventilation, and 
could not predict from arterial blood gases, lung function 
or nutritional parameters who would survive (9). This 
supports the present findings which showed little difference 
in the degree of acidosis, hypercapnia or hypoxia when 
comparing survivors with those that died. 
Rieves et al. found by multivariate analysis that absence 
of pulmonary infiltrates on initial chest radiograph was the 
strongest correlate for survival (10). The present data did 
not confirm this; there was no significant difference whether 
or not there was consolidation on the chest radiograph. 
One might hypothesize the opposite, that patients with 
patches of pneumonic consolidation do better as they have 
a potentially reversible element to their illness. There was a 
trend for more pathogenic organisms to be found on 
sputum bacteriology in patients that died, although this did 
not reach statistical significance. 
APACHE II uses a point score based upon initial values 
of 12 routine physiological measurements, age and previous 
health status to provide a general measure of severity of 
disease (3). It is known that when APACHE II scores are 
combined with an accurate description of the disease, 
they can prognostically stratify acutely ill patients (3). 
Mitic-Milikic et al. found that APACHE II scores were 
significantly higher in patients that died than in those 
who survived ITU (11). The present study confirms this, 
showing higher APACHE II scores in patients that died. 
Indicators of poor prognosis in this study were COPD 
patients being admitted to ITU following a cardiorespira- 
tory arrest, previous therapy with long term oral steroids, 
the development of renal failure in ITU, developing poor 
ventricular function in ITU and patients that died had 
higher APACHE II scores. ITU transfer that were dis- 
cussed with a consultant were associated with a poorer 
prognosis. It may be that the cases that were discussed 
presented more difficult decisions as to whether the patient 
should or should not be ventilated and were therefore 
associated with a worse outcome. 
OUTCOMES OF VENTILATION 
Other studies indicate an expected mortality of patients 
with COPD and respiratory failure admitted to an ITU 
ranging from 30 to 82%; the present study revealed a 49% 
mortality. Menzies et al. found a l-year mortality of 66% 
(7); the present study’s l-year mortality is 59%, although 
this may be an underestimation as 11 cases have not been 
followed up for a full year. Comparison between different 
ITUs will always be difficult because outcome could relate 
to differing admission policies and practices. 
The present study showed the length of stay in ITU for 
the COPD patients in respiratory failure was higher with a 
median 6 (l-11) days than that for the general medicine 
[median 1.5 (14) days] and other respiratory medicine 
patients [median 2 (l-8) days] thus using a disproportion- 
ately large amount of ITU resource. In addition, Table 3 
shows the prolonged length of hospital stay in the group 
that survived to be discharged from hospital. 
There has been little work on the quality of life of COPD 
patients surviving ITU, and studies to date have reached 
conflicting views. Jacobs et al. thought that the best yard- 
stick of quality of life after ITU admission was health status 
before the acute illness (12). Ridley et al. did not find this, 
showing that there was no significant deterioration in 
quality of life in those patients with a lower pre-admission 
quality of life. He concluded that there needed to be more 
comprehensive studies investigating the effect of critical 
illness on quality of life (13). From the authors’ own 
follow-up data, they found that 53% of the survivors were 
dependent on carers and housebound. Information from 
general practitioners suggests that in 53% of the survivors’, 
quality of life deteriorated following ventilation but that 
there was no change in 35%. However, those family prac- 
titioners were expressing their own assessments as the 
patients were not interviewed. 
The Kings Fund panel state that intensive care is a 
service for patients with potentially recoverable diseases 
who can benefit from more detailed observation and 
treatment than is generally available in the standard 
hospital wards (14). Intensive care should be given only in 
the expectation of beneficial consequences when such 
benefits can be achieved at an acceptable human and 
resource cost (14). A consensus statement on the triage of 
critically ill patients from the Society of Critical Care 
Medicine Ethics Committee said that the decision to give 
care should be based on an expected benefit, and that 
patients who are not expected to benefit from intensive 
care, such as those with imminently fatal illnesses or 
permanent unconsciousness, should not be placed in an 
ITU (15). 
A recent report from the Department of Health states 
that intensive care is inevitably associated with high 
emotional costs to patients, their families/partners and staff, 
and is one of the most expensive elements of hospital 
treatment (16). They stated that a significant proportion of 
the intensive care budget is expended on patients who 
ultimately die, and therefore it is important that the most 
appropriate group of patients is admitted (16). 
In conclusion, it would be useful for physicians to be able 
to predict which COPD patients can benefit from ventila- 
tion. The decision to ventilate is often made with in- 
adequate background history; this could be sought from 
general practitioners, hospital case notes and the family if 
the patient is unable to provide information. Despite this 
being a selected COPD group for ventilation in this study, 
there is significant morbidity, mortality and cost to the 
health service (longer ITU and hospital stay). It seems that 
it is neither humane, good clinical practice nor economic 
sense to support patients in an ITU when there cannot be a 
satisfactory outcome. Further prospective studies are 
required to help select which COPD patients should be 
ventilated. 
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